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The pear cultivar 'Packham's Triumph' sets poorly in the 
Western Cape as a result of abnormally high rates of fruit 
drop approximately six weeks after full bloom. Sprays 
containing 2-(2,4,5-trichlorophenoxy) propionic acid (2,4,5-TP) 
are used by commercial growers to improve fruit-set. In the 
present study bean explants were used as a model system 
to investigate the effects of 2,4,5-TP on abscission. The 
effect of 2,4,5-TP on the abscission of pedicels and fruit 
stalks of 'Packham's Triumph' pears was also studied. The 
results indicate that 2,4,5-TP prevents the abscission of 
explants, pedicels and fruit stalks indefinitely and this 
effect corresponds to known effects of indoleacetic acid 
(IAA) on abscission. It is concluded that 2,4,5-TP probably 
prevents abscission through the maintenance of a 
favourable auxin gradient across abscission zones. 
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Die peerkultivar 'Packham's Triumph' lewer swak 
opbrengste in die Wes-Kaap as gevolg van die val van 
abnormaal groot hoeveelhede vruggies ongeveer ses weke 
na die volblomstadium. Spuitmengsels wat 2-(2,4,5-trichloro-
fenoksi)-propioonsuur (2,4,5-TP) bevat, word deur produsente 
gebruik om vrugset te verbeter. Tydens hierdie studie is 
boontjie-eksplante as 'n modelsisteem gebruik om die 
invloed van 2,4,5-TP op afsnyding te ondersoek. Die invloed 
van 2,4,5-TP op die afsnyding van blom- en vrugstele van 
'Packham's Triumph' is ook bestudeer. Die resultate dui 
daarop dat 2,4,5-TP afsnyding in eksplante, sowel as by 
blom- en vrugstele van pere onbepaald voorkom en dat 
hierdie effek ooreenstem met bekende effekte van 
indoolasynsuur (IAA) op afsnyding. Die gevolgtrekking word 
gemaak dat 2,4,5-TP waarskynlik afsnyding voorkom via die 
instandhouding van 'n gunstige ouksiengradient oor 
afsnydingsones. 
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Introduction 
Pyrus communis L. 'Packham's Triumph', sets poorly in the 
Western Cape, even under optimal conditions regarding 
compatible cross-pollination (Strydom et al. 1973). Fruit-set 
can, however, be improved by sprays of 2-(2,4,5-trichloro-
phenoxy) propionic acid (2,4,5-TP). Optimum set of 'Pack-
ham's Triumph' is achieved by spraying with 2,4,5-TP during 
the latter half of April (Strydom et al. 1966). 
Little is known about the mechanism whereby 2,4,5-TP 
exerts its effect on fruit-set. Several authors maintain that 
higher endogenous hormone levels improve the ability of fruits 
to compete for available nutrients, thus improving fruit-set 
(Crane 1969; Luckwill et al. 1969). However, sprays of 
2,4,5-TP, whilst improving fruit-set, did not alter the concen-
tration of sugars and starch (Watts & De Villiers 1979) or 
the different nitrogen fractions (Watts 1984) in leaves, stems 
and fruits of 'Packham's Triumph' pear trees. These data 
indicate that source - sink relationships between the different 
plant parts are not modified by 2,4,5-TP. 
The retardation of abscission by auxins is probably a more 
important mechanism to consider. It is well-known that auxins 
prevent abscission by prolonging Stage I of abscission (Rubin-
stein & Leopold 1963). This stage of insensitivity towards 
ethylene can indeed be prolonged indefInitely by IAA (Jackson 
& Osborne 1970). The prevention of preharvest abscission of 
fruits by synthetic auxins was shown as early as 1939 by 
Gardner et al. Crane (1954a, b) showed that enormous losses 
of apricots could be prevented by auxin treatments, preferably 
trichlorophenoxy acid compounds, probably by preventing the 
formation of abscission layers. According to this it seems that 
the effect of 2,4,5-TP in preventing fruit drop in 'Packham's 
Triumph' pears is probably associated with changes occurring 
in abscission layers. In the present study the effect of 2,4,5-TP 
on abscission was studied with bean explants as model system. 
It was decided to use a model system since young flowers and 
fruits from pear trees were available for only 4 - 6 weeks each 
year and the experiments would have been subject to hazards 
of weather and other factors beyond control. It is assumed 
that the mode of action of 2,4,5-TP in bean explants is similar 
to that in 'Packham's Triumph' pear trees. According to 
Addicott (1982) explants, especially bean explants, are ideal 
experimental material to study the abscission process as such, 
because all external influences are eliminated. A great 
advantage is that many uniform explants can be prepared, 
treated and kept under controlled conditions. Such explants 
respond quickly and uniformly to treatments (Morn~ et at. 
1969). 
In the present study the effect of distal and proxim~ 
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applications, as well as several combinations of distal and 
proximal applications of 2,4,5-TP on abscission was initially 
determined. This would indicate whether the gradient of 
2,4,5-TP across the abscission zone regulates abscission as was 
found with IAA (Addicott & Lynch 1951). The effect of 
delayed applications of 2,4,5-TP was also studied to determine 
the time of transition from Stage I to Stage II of abscission. 
It was also determined whether 2,4,5-TP could prevent the 
formation of abscission layers in tissues of 'Packham's 
Triumph' pears by the direct application of 2,4,5-TP to 
deflowered pedicels and de fruited fruit stalks. 
Materials and Methods 
Seeds of Phaseolus vulgaris L. 'Top Crop' were planted in 
trays containing moist vermiculite. The trays were kept in a 
growth chamber with a light intensity of 8,8 W.m - 2(at the 
level of the trays), a photoperiod of 14 h and controlled 
temperature (24 ± 2°C). As soon as the cotyledons appeared, 
the vermiculite was thoroughly wetted with Hoagland nutrient 
solution at half strength. At all other times tap water was used. 
Explants were cut from the primary leaves of lO-day-old 
plants by the method of Osborne (1958, 1968). Each explant 
was one cm long and consisted of the distal pulvinus, the 
pending abscission line and part of the petiole. The explants 
were mounted on grooved Perspex blocks that had formerly 
been set in 2070 agar in Petri dishes (11 cm) so that each explant 
fitted snugly in a groove. Petiole sections (one cm long) were 
mounted in the same way. 
Test solutions of 2,4,5-TP were prepared by dissolving 25 
mg of 2,4,5-TP (Analytical Standard - Amchem Products) in 
0,5 cm3 5% (m/v) NaOH, the resulting solution diluted with 
distilled water, adjusted to pH 7,0 and made up to 100 cm3• 
By appropriate dilution, solutions containing 10,25, 50, 100, 
150 and 200 mg dm -3 2,4,5-TP were prepared. 
Treatment of explants was performed by applying 2 mm3 
of the respective test solution with a micro-syringe to the cut 
end of either the pulvinus (distal application) or the petiole 
(proximal application). Explants of control groups were 
treated with distilled water adjusted to pH 7,0 with 5% (m/v) 
NaOH. Results indicated that 2 mm3 of a solution containing 
50 mg dm - 3 2,4,5-TP was the minimum quantity of 2,4,5-TP 
that prevented abscission indefinitely when applied distally. 
All further treatments were standardized accordingly, unless 
otherwise stated. 
Combined distal and proximal treatments were performed 
in such a way that the ratio between the quantity of 2,4,5-TP 
applied distally and proximally varied to a great extent. The 
same volume of the respective test solutions was used in all 
cases. In delayed treatments the explants were prepared as 
described above and kept in the dark at 27°C. After set 
periods, groups of explants were treated with 2,4,5-TP 
(distally). 
Preliminary experiments indicated that the rate of abscission 
is essentially the same in closed or open Petri dishes. Following 
the respective treatments the dishes were therefore closed 
(according to Osborne 1968) and put into a plastic tray lined 
with wet paper and sealed with polyethylene film. The trays 
were kept at 27°C in the dark. The course of abscission was 
followed by exerting a light standardized pressure with a thin 
needle (Addicott 1982) on the pulvini. The loosening of the 
latter was taken as abscission. All experiments were done in 
triplicate and each treatment included 100 explants. The results 
are expressed as 'hours to 50% abscission'. 
The effect of 2,4,5-TP on the abscission of pedicels and 
fruit stalks of 'Packham's Triumph' pears was determined 
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as follows. Groups of inflorescences containing at least 100 
flowers were selected on trees in a commercial orchard at full 
bloom. The ovaries were cut off with a razor blade and 2 mm3 
of a solution containing 100 mg dm - 3 Na-2,4,5-TP in 0,75% 
agar was applied to the cut end of each pedicel. Pedicels of 
control groups were treated with 2 mm3 of 0,75% agar. The 
progress of abscission was followed daily by exerting a light 
pressure on the pedicels. Two and four weeks after full bloom, 
these treatments were repeated on groups of 100 defruited fruit 
stalks. 
Results and Discussion 
It is evident from Table 1 that 50 mg dm - 3 was the lowest 
effective concentration of 2,4,5-TP that indefinitely prevented 
abscission in bean explants following distal applications. At a 
Table 1 The effect of distal and proximal applications 
of different concentrations of 2,4,5-TP on abscission 
in bean explants (average ± standard error) 
Concentration of 
2,4,5-TP (mg dm - 3) 
o (control) 
10 
25 
50 
100 
150 
200 
250 
Time to 50070 abscission (h) 
Distal 
application 
46 ± 3,8 
42 ± 3,2 
85 ± 2,7 
a 
a 
a 
a 
a 
Proximal 
application 
44 ± 1,7 
45 ± 2,3 
46 ± 3,3 
36 ± 2,5 
31 ± 2,0 
32 ± 2,3 
a 
a 
a Abscission prevented indefinitely 
concentration of 25 mg dm - 3 2,4,5-TP delayed abscission 
significantly but it had no significant effect on abscission at a 
concentration of 10 mg dm - 3. Following proximal application, 
some concentrations (50-150 mg dm- 3) of 2,4,5-TP that 
prevented abscission indefinitely during distal application, 
stimulated abscission significantly. However, higher concen-
trations (> 150 mg dm - 3) were able to prevent abscission 
indefinitely. These results are in agreement with those obtained 
by Addicott & Lynch (1951) and Chatterjee & Leopold (1963) 
for IAA on bean explants. The above results indicate that 
2,4,5-TP rnirnicks the effect of IAA on abscission and that the 
direction of the 2,4,5-TP gradient across abscission zones 
could be a controlling factor in abscission. It is not evident 
why proximal applications of higher concentrations of 
2,4,5-TP (200 and 250 mg dm - 3) prevented abscission, 
whereas concentrations of 50 - 150 mg dm - 3 stimulated 
abscission. It may probably be a concentration effect (as can 
be seen from Table 2). 
Combined distal and proximal applications of 2,4,5-TP 
indicated that the gradient of 2,4,5-TP is of importance in 
abscission (Table 2). In each treatment where the amount of 
2,4,5-TP applied distally exceeded the amount applied 
proximally (treatments C and F) abscission was prevented. 
Two treatments in which the proximal application exceeded 
the distal application (B and E) led to a significant stimulation 
of abscission. Equal applications of the lowest amounts of 
2,4,5-TP (0,1 J.lg) had no significant effect on abscission. Louie 
& Addicott (1970) obtained similar results with IAA on bean 
explants, but IAA could only retard abscission, probably as 
a result of its metabolic degradation and/or inactivation. The 
inability of plant tissues to degrade synthetic auxins probably 
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Table 2 The effect of combined distal and proximal 
applications of different amounts of 2,4,5-TP on 
abscission in bean explants (average ± standard error) 
Treatment A" BCD E F G H 
Amount of 2,4,5-TP (Jlg explant - I) 
Distally 0,0 0,0 0,1 0,1 0,1 0,2 0,2 
Proximally 0,0 0,1 0,0 0,1 0,2 0,1 0,2 
Time to 45 33 b 48 33 b b 
50070 ± 2,6 ± 3,8 ±3,2 ±2,2 
abscission 
(h) 
Aa Control 
b Abscission prevented indefinitely 
0,2 0,4 
0,3 0,4 
b b 
enables 2,4,5-TP to prevent abscission indefinitely. The 
observation that equal applications of larger amounts of 
2,4,5-TP (0,2 and 0,4 Ilg) prevented abscission is, however, 
not in accordance with the concept of an auxin gradient as 
controlling factor in abscission. This is probably due to a 
concentration effect in that the abscission zone was saturated 
with 2,4,5-TP. This view is supported by the fact that even 
treatment H, in which the proximal application exceeded the 
distal application, prevented abscission. 
Delayed applications of 2,4,5-TP indicated that the latter 
could still prevent abscission if applied up to 12 h after the 
explants had been excised (Table 3). A delay of 18 h resulted 
in a significant retardation of abscission. A delay of 24 h, 
however, led to a significant stimulation of abscission. Similar 
results were obtained with naphtaleneacetic acid (Rubinstein 
& Leopold 1963) and lAA (Chatterjee & Leopold 1963) on 
bean explants. 
Table 3 The effect of delayed distal 
applications of 2,4,5-TP on abscission in bean 
ex plants (average ± standard error) 
Period before Time to 50070 abscission (h) 
treatment (h) Control + 2,4,5-TP (50 mg dm - 3)a 
0 51 ± 3,6 b 
6 46 ± 4,8 b 
12 44± 3,2 b 
18 49 ± 6,1 77 ± 4,9 
24 47 ± 3,9 31 ± 3,8 
"2 mm3 applied 
b Abscission prevented indefinitely 
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Pedicels and fruit stalks of 'Packham's Triumph' pears 
started to yellow approximately three days after the respective 
organs had been excised, and eventually all abscised (Table 4). 
Treatment with 2,4,5-TP prevented the yellowing and after 
approximately 14 days the pedicels and fruit stalks took on 
a wrinkled appearance and eventually withered while still 
green. Abscission was indefinitely prevented, as was found 
with explants. These results support the former deduction that 
2,4,5-TP may reduce excessive fruit drop of 'Packham's 
Triumph' pears via a direct effect on abscission layers (Watts 
& De Villiers 1979). 
Conclusions 
This study indicates that the effect of 2,4,5-TP on abscission 
corresponds with known effects of lAA. It is therefore logical 
to conclude that 2,4,5-TP prevents abscission in bean explants 
by simulating the function of the eliminated lamina, viz. by 
the maintenance of a favourable auxin gradient across 
abscission zones. The favourable 2,4,5-TP gradient probably 
functions by keeping the explants indefinitely in Stage I of 
abscission, i.e. insensitive to ethylene, as was found by Jackson 
& Osborne (1970) with lAA. The prevention of abscission 
of pedicels and fruit stalks of 'Packham's Triumph' pear trees 
by 2,4,5-TP is probably also mediated by the same mechanism. 
The drop of 'Packham's Triumph' pears is therefore probably 
caused by insufficient levels of growth substances in fruits 
during the six-week period following full bloom. 
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